Detection of Neutrophil Extracellular Traps in Urine.
Neutrophils are important mediators of the antimicrobial defense during urinary tract infections (UTIs). When activated at the site of infection, these innate immune cells phagocytose and neutralize an invading pathogen. Another neutrophil defense strategy is the release of effectors, such as antimicrobial peptides and proteins stored in neutrophil granules and reactive oxygen species. Their release can be facilitated by cellular signals that trigger chromatic decondensation and the disruption of nuclear membranes, followed by granule and plasma membrane disintegration, DNA release into the extracellular milieu, and neutrophil cell death. Neutrophil extracellular traps (NETs) form. If microbial pathogens are the cause of neutrophil infiltration, they are entrapped in the network of DNA fibers that characterize NETs and are exposed to antimicrobial granule effectors and histones that bind to the extracellular DNA fibers. Here, we describe nonmicroscopic methods applied to clinical (urine sediment) samples to identify and characterize NETs associated with UTI. A stepwise extraction procedure using PBS, deoxyribonuclease I digestion and SDS-based solubilization is described. This is followed by native gel analysis to visualize protein-DNA macromolecular assemblies and proteomic analysis to identify signature proteins and their quantities in NETs. Microbes observed to be entrapped in NETs in the process of the innate immune response to the infection are Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Staphylococcus aureus, and Enterococcus faecalis.